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[0001] This Application claims priority to Taiwan Patent Application No. 092205099 

filed on April 1,2003. 

Field of Invention 

[0002] This present invention relates generally to an antenna and, more specifically, to a 

dual-band inverted-F antenna that is applied to portable electronic devices with wireless 
communication function. 

Background of the Invention 

[0003] It is known that people utilize more and more wireless portable devices; therefore, 

many of these devices configured with dual-band antennas appear on the market for 
people to choose from. 

[0004] In order to carry around easily, these devices are usually designed small in 

physical size. The small physical size limits the shapes of dual-band antennas so that the 
antennas for portable electronic devices need to compromise between function and 
physical size. Fig. 1 shows a dual-band antenna of the prior art with a first receiving input 
101 and a second receiving input 103. Both of them have a long strip shape structure 
whose length corresponds to receiving frequencies. The portable electronic device 
receives signals through a feed point 105. The antenna of the prior art is designed flat to 
fit into the limited space; however, such design might influence receiving efficiency. 

Summary of the Invention 
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[0005] An aspect of the present invention is to provide a dual-band inverted-F antenna 

with good receiving quality, and to fit in the limited physical sizes of the portable 
electrical devices. 

[0006] A dual-band inverted-F antenna in accordance with the present invention includes 

a first planar conductive element, a second planar conductive element, a planar ground 
element, a planar base and a connection element. The first planar conductive element and 
the second planar conductive element, orthogonal to each other, are configured to transmit 
received signals to a portable electronic device. The second planar conductive element, 
having a rectangular shape, includes a first part and a second part to receive signals of a 
first and second frequency respectively. The planar ground element, orthogonal to the 
second planar conductive element, is connected to ground. The planar base, orthogonal to 
the second planar conductive element as well, fixes the dual-band antenna on the portable 
device. The connection element connects the first planar conductive element and the 
planar ground element to the planar base. 

[0007] The first planar conductive element and the second planar conductive element are 

connected at a node located at an intersection point of the first part and the second part. 
The first part contains a first side with a length substantially equal to a quarter of a 
corresponding wavelength of the first frequency. The second part contains a second side 
with a length substantially equal to a quarter of a corresponding wavelength of the second 
frequency. 

[0008] The first part and the second part of the present invention can be separated with a 

gap for better receiving efficiency. 



[0009] 



Brief Description of the Drawings 

Fig. 1 illustrates a dual-band antenna of the prior art; 
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[0010] Fig. 2 illustrates a portable computer; 

[001 1] Fig. 3 A illustrates the first embodiment of the present invention; 

[0012] Fig. 3B illustrates a side view of the first embodiment of the present invention; 

[0013] Fig. 4 illustrates a voltage standing wave ratio chart of the first embodiment of the 

present invention; 

[0014] Fig. 5 A illustrates a gain pattern chart at 2.45GHz of the first embodiment of the 

present invention; 

[0015] Fig. 5B illustrates a gain pattern chart at 5.25Ghz of the first embodiment of the 

present invention; 

[0016] Fig. 6 illustrates the second embodiment of the present invention; 

[0017] Fig. 7 illustrates a voltage standing wave ratio chart of the second embodiment of 

the present invention; 

[0018] Fig. 8A illustrates a gain pattern chart at 2.45Ghz of the second embodiment of the 

present invention; and 

[0019] Fig. 8B illustrates a gain pattern chart at 5.25Ghz of the second embodiment of the 

present invention. 



Detailed Description 

[0020] The present invention discloses a dual-band inverted-F antenna installed in a 

portable electronic device with wireless communication function, such as a portable 
computer, a personal digital assistants (PDA), etc. This antenna can receive signals of two 
different frequency bands. For convenience, the specification uses the central frequencies, 
a first and a second frequency, to represent the two frequency bands unless otherwise 
declared. 
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[0021] The present invention includes a first planar conductive element and a second 

planar conductive element. The second planar conductive element, orthogonal to the first 
planar conductive element, includes a first part and a second part. The first part is 
configured to receive signals of the first frequency, and the second part is configured to 
receive signals of the second frequency. The first and the second planar conductive 
elements are connected at a node located at an intersection point of the first and the second 
parts. The first part of the second planar conductive element includes a first side whose 
length is designed to substantially equal to a quarter of a corresponding wavelength of the 
first frequency for the best efficiency. The second part of the second planar conductive 
element includes a second side whose length is also designed to substantially equal to a 
quarter of a corresponding wavelength of the second frequency for the same reason. 

[0022] Referring to Fig. 2, the dual-band antenna is installed in the hinge site 301 of a 

portable computer 30. Generally speaking, one dual-band antenna has entire ability to 
receive signals well, but a portable computer usually installs two antennas in both hinge 
sites to maintain the performance of signal receiving if one of the antennas is malfunction. 
Referring to Fig. 3A, the dual-band antenna 20 includes a first planar conductive element 
201 and a second planar conductive element 203. The second planar conductive element 
203 is orthogonal to the first planar conductive element 201 and includes a first part 205 
and a second part 207. The first part 205 is configured to receive signals of the first 
frequency, and the second part 207 is configured to receive signals of the second 
frequency. 

[0023] The first planar conductive element 201 and the second planar conductive element 

203 are connected at a node 213. The node 213 is located at an intersection point of the 
first part 205 and the second part 207. The second planar conductive element 203 has a 
rectangular shape, and so do the first part 205 and the second part 207. Moreover, the 
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width W of the second planar conductive element 203 also influences the receiving 
frequencies. In order to fit the dual-band antenna 20 into the portable computer 30 with 
limited space, the first side 209, the second side 211 and the width W of the second planar 
conductive element 203 need adjusting coordinately to receive the first frequency and the 
second frequency, as well as to fit the antenna 20 into the limited room of the portable 
computer 30. 

[0024] The first planar conductive element 201 has an L-shape structure and includes a 

feed point 215 located at a bending point of the L-shape structure. The feed point 215 is 
connected to a coaxial cable to transmit received signals to the portable computer 30. 

[0025] The dual-band antenna 20 further includes a planar base 217, a planar ground 

element 219 and a connection element 221. The planar base 217, orthogonal to the second 
planar conductive element 203, is configured to fix the dual-band antenna 20 in the hinge 
site 301 of the portable computer 30. The planar ground element 219, orthogonal to the 
second planar conductive element 203 as well, is connected to the ground end (not shown) 
of the coaxial cable. The connection element 221 is configured to connect the first planar 
conductive element 201 and the planar ground element 219 to the planar base 217. 

[0026] Fig. 3B is the side view of Fig. 3A along the arrow direction. The corresponding 

relations among each component can be realized according to Fig. 3 A and Fig. 3B. 

[0027] This antenna is designed according to the regulations of Wireless LAN IEEE 

802.11a and 802.11b in which the central frequency of 802.11a is defined to be 5.25GHz 
and the central frequency of 802.11b is defined to be 2.45GHz. Therefore, the first 
embodiment of the present invention defines the first frequency as 5.25GHz and the 
second frequency as 2.45GHz. The corresponding wavelengths of the first frequency and 
the second frequency are 5.7cm and 12.2cm respectively. Based on the above description, 
the length of the first side 209 of the first part 205 should be one quarter of 5.7cm, i.e. 
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about 1.4cm, and the length of the second side 211 of the second part 207 should be one 
quarter of 12.2cm, i.e. about 3cm to reach the best receiving efficiency. However, in order 
to fit into the limited space of the hinge site 301, the length of the first side 209 is adjusted 
to be 0.4cm, the length of the second side 21 1 is adjusted to be 1.7cm, and then the width 
W is adjusted to be 0.9cm. 

[0028] Fig. 4 shows a test result chart of a Voltage Standing Wave Ratio (VSWR) of the 

first embodiment. Generally speaking, VSWR under 2dB is considered having good 
receiving quality. As shown in Fig. 4, the frequency band between mark 1 and mark 2 is 
the defined frequency band of 802.11b (2.4GHz ~ 2.5GHz), and the frequency band 
between mark 3 and mark 6 is the defined frequency band of 802.11a (5.15GHz ~ 
5.725GHz). The VSWRs of the two are smaller than 2dB so the efficiency for receiving 
the frequencies under Wireless LAN IEEE 802.1 la and 802.1 lb is excellent. 

[0029] Fig. 5A and Fig. 5B show the gain pattern charts when the first embodiment 

receives the second frequency 2.45GHz and the first frequency 5. 25 GHz. The isotropic 
antenna gain 501 is the standard gain value so that the real gains should be as close to the 
isotropic antenna gain 501 as possible. Larger or smaller gains might influence receiving 
quality or disturb other electronic components. As shown in Fig. 5A and Fig. 5B, the 
vertical-polarized gain 503 and the horizontal-polarized gain 505 of the first embodiment 
are very close to the isotropic antenna gain 501. 

[0030] Fig. 6 shows a second embodiment of the present invention. The second 

embodiment is also configured to receive the frequencies under the regulation of the 
Wireless LAN IEEE 802.1 la and 802.1 lb. The second planar conductive element 203 of 
the second embodiment, different from that of the first embodiment, includes a gap 223 
located between the first part 205 and the second part 207 to separate the first part 205 and 
the second part 207. 

4WISTRON/0302US 6 



[0031] Fig. 7 is the VSWR chart of the second application of the present invention. The 

VSWR of the second embodiment, comparing with that of the first embodiment, has lower 
dB values, especially at the frequency 5.15GHz of mark 3. Fig. 8A and Fig. 8B are the 
gain pattern charts when the second embodiment receives signals of the second frequency 
2.45GHz and the first frequency 5.25GHz. Comparing with Fig. 5A and Fig. 5B, one can 
realize that the receiving gains of the second embodiment at most angles are better than 
those of the first embodiment. 

[0032] Based on the aforementioned description, the antenna of the present invention can 

maintain receiving quality well even if the dimensions of the antenna are adjusted to fit the 
physical sizes of a portable electronic device. Although the specification only takes 
2.45GHz and 5.25GHz as examples, signals of other frequencies can be also received as 
long as minor dimension modification of the second planar conductive element is made. 
Accordingly, the above description of the embodiments is expected to clearly expound the 
characteristics of the present invention but not expected to restrict the scope of the present 
invention. The above disclosure should be construed as limited only by the bounds of the 
claims. 
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